Searching PAJ 




1/2 ^— i> 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 11-087918 
(43)Date of publication of application : 30.03.1999 

(51)Int.CI. H05K 3/46 



(21) Application number : 09-242306 

(22) Date of filing : 08.09.1 997 



(71) Applicant 

(72) Inventor : 



MURATA MFG CO LTD 

SAKAMOTO SADAAKI 
SUNAHARA HIROBUMI 
TAKAGI HIROSHI 
SAKABE YUKIO 



(54) MULTILAYERED CERAMIC SUBSTRATE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
multilayered ceramic substrate of high density with built- 
in passive components, such as a highly accurate 
capacitor and an inductor provided with stabilized 
characteristics. 

SOLUTION: Molding blocks lOg and 11g containing a raw 
ceramic function material which should be passive 
components are prepared and a raw composite laminated 
body 1g provided with laminated plural ceramic green 
sheets 2g-8g containing a ceramic insulation material 
and wiring conductors 13-18 and provided with spaces 
29 and 34 inside beforehand, for which the molding 
blocks lOg and 11g are fitted in the spaces 29 and 34 is 
prepared. Then, on respective major surfaces positioned 
at both ends in the lamination direction of a composite 
laminate 1g, sheet-like supporting bodies 48 and 49 
composed of raw ceramics not to be sintered at the 
baking temperature of the composite laminate 1g are 
arranged. After the composite laminate 1g is held by the 

sheet-like supporting body 48 and 49 and baked at a temperature below 1,000° C for instance 
while suppressing contraction, the unsintered sheet-like supporting bodies 48 and 49 are 
removed. 
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5 2/ 2> t (T^iJS-^iii^^tf, W*iS 1 b 3 c75^^-ri^;^- 

com-^^^^fy. iJy:^/^yS.yi'(Dm^Vc\-t. 10 
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it-r^ fcoT. 

[ff*rsio] mmm-^mmf^i-^^ i o o cci^tco 

12] ttrtajigJF^f^yn -y^ t bT. t^lg^H 

Pf^w^m,-rmmmm^^-r^s tf*ii7/ii/M^i 2co 

[W*ri 14] tfrtafig?l?f*7'a y ^ (C-g-^HS mlia-fe 

7 s y i (Dm^m >^-g-tf , ti*ii 8 s fc 1 0 {:ita*!c 
n^m-^yzyi^munm.m.^^k. 

y - >- v— h ic-g-s ti s stita-fe 7 3: 5/ i> ;y 
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[0 0 0 1] 

(■±•=1 VT'ixif, i5'*cDSi(lSl5o"p^[^15Lyc#S 

-fe7 5 yfmUi6i:.xi^(r)mM-:^m^f^-t^h(DX-h 



-2~ 




3 

[0 0 0 2] 
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[0 0 0 6] m^n. tztx^ii^m^Be 1-28849 



(3) ^m^^ 1 1 - 8 7 9 1 8 

4 
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^.^-r^jii^ - 2 4 3 9 7 s^^^^fi^ 
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10 0 0 8] z,^h(Dj7mxn. &fRm:^{^irt^t:>hx 

9 2 9 8 3-^<^#4C{l. ±m<0&^<DX-Y:)Jl^<DU^ 

30 [0 0 0 9] z.(r)%s(D^m^^^^x^ b-e^mfr 
3co:*^fei:fB1#ls 

[O0l 0]te:&. -^;om5c7:>*?i&^-:^b^V^-C. ffllT'^ 
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[0011] 
(0 0 12] 

Ih-^Mz. m$.^mU^^ttj:^-<t ^a:)^y X yi>mm 

[0 0 13] -(D^m^^. ^fc. -^y^ y^mmum^ 
^^^^mm^tifzmmco'^y^ y^^m^j^mmmit^ 

mm^^^t^mmy^^ y^ ^mm^^jimt. 

y^i<Z^^^:6±y ^ y ti^mmU$^tl^^:^^:5±y 
^y^ mmm^^^mMm ^ tt/tigSoir y^y^^^V 

i^i-^ti. mmmmKmm-y^^y^:6mi^^^^nti. ^ 

[0 0 141 ±^i^l^fcmm:tmc^h^X. ^?^U<il. 
^t-a^l^/l^:?!. 1 0 0 0''C^T(DUmxmJ^^ti^o ^ 

y^:. ±j^i.timm:)jm^^^^x. m^.^titc^com'^m 
cD^'^mm^<r>mf^^^&xmmL^t^^^^<^±'7 ^ y^ 

^wf^x^m/^tz^ikmx±(Dm^mmP^^m}^-r^:z t ^ 

[0 0 1 5] ±m(^iii^i.h^m:mmM\:::^\^^x. ^^^m 

il^T^s 1 0 0 0'C&.T(D&mxmJ^^^^t^ia±. iy 
jb^ J; r/^ t7:^Mi^:*^?£{-*3^ u ^T fJ ffl $ H ^ Sib 

z.(omm\^^\^'^x.y^i^^^^^m'^^ut\±. ^ 
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[0 0 16] ^7h. ^M*:^^^^^^ tbrt^. ^m<^P^ 

'^^uit'Jfyy.. ^tzlt:^^yy.t^y^y^t<Dm 

±y^ y^ ^'V-i^iy-h\:i^i£.'^^-t:y ^ y^mm 
10 i^yy^. ^fzl^i^^yy^h'^y %y^ h^Dm.'^m'k 

:^y:^/±y^y^(Dmm\t\-l. lOO/O^ii^N 

[0 0 17] ^fz. m.mmw^tz\±^um-m^. Ag. 

Ag-Pt-^^. Ag-Pd-^^. Au. Ni. ^XXJ- 
[0018] 

x^^m^y ^y^ s*^ 1 ^mmm^^-rrn'mmx^^ 

^m^m^mxhho mi (-^-rj: 5s:::. ^m^y^y 
^y^y^mmmt^h'^i^mm^f\^fzm, 

^(D^y ^ y^mz. 3. 4. 5. 6. T^XXIS^^ 
^f^p^pi LtiDr^^-T^ViM 0. V:^^^^ 1 1 jb^J:ms 

Sal 2 75^P^Ji^$JX-CV^^o ^fc. ^Iil*9f^. ^^-5):::^ 

v^vi^ 1 0 . -Y 1 1 imgfet 1 2 ^la^-r 

^7t*60Oga;^##:i 3. 14s 15. 16. 17jb^J:U^ 
1 8^\^mm^. ^fz. ^«S±J^^S{5iS^**l 9 
30 a ^^J:D^i 9 b ^^ix,-cv^^. c:coJ:?'f-br. ^il^ 

[0 0 19] Z.<DX ots^m^cD^m^y ^ y^W^\ 
fl. 2^00^:5 Jcitiit^tL^. !ll3f-±. mi ic^LTt^il 

ir^^: \(Dm:-^-^\^^mh-r^fz}h(j^m^mx 

?£^mP>^-r^fci6co»f®IIl-efe^. ±M\.tz'=iiyy'i^^ 
'^mjS.m^y^y^ l O g^^J:0^-r l l ir/ce^ 

40 yny^ 1 1 gT^i^fh^^nmM^^^o 

[0 0 2 0] r^rvT^vf-^j^gJl^frya^yi^ 1 0 gf^. 
J; 5 t^i^y^ y^mm{^^^tj^±(Dm'9.i^'y— h2 0^ 

iff'i.x^mcoi^umi^z i^^j^^fhtzmmm^^^L 

^^^12 2iBJ:a^2 3;a^^•^i^-?^Hff$^5tl-Tv^^o rtS^ 
F^^mi^i:[^41. ~'^(om^mm2 2\::^W^^ti^i:>(D 
50 ^iari/^^o 
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^mm't'^Mmmi^2 8^::-Xoxmm^^^^t'^^. 

[0 0 2 2] Z.^^f^mi^y^ I Q %^^XJ\ 1 g 
fl. L < 1 0 0 0°C^Tco^:^S-t?^^pTtg7t^ J: 
5ic:«^$ix^o -ecOTtfe. ^-r. B^Sftrv'- K 2 0 

t^m.^\.X'i%hMz.^y % y^:^yV-^ V^^—y 
ftil:*•^ l^t^i^v-— h 2 4 t L-Cf-i:s 

[0 0 2 3] -^fc. p^mmi^2 1 . m'f'mm2 2:^^x1 
iz,Mmmi^2 8%m^'r^fz^b<Dmi^ti.x}±. tztx. 

l^. A g . A g - P t A g - P d A u . N 

^mi^2 1^X1^2 5 ^i^^n. mm^iy- h 2 o 

V—>^^mi::X<^xm'&(Dy<i$' — >^^i,-z>xn4' 
[0 0 2 4] J^Mi^y^ 1 0 1 gS:#^ 

Ff^^05Kttf*:v— h 2 4 ^t^^fmm b7t^. IE* 
7kffi>^i^^-e2 0 0 k g/c iOiE;^;^^^^ 
[0 0 2 5] fiii:*^. mm\.fc^y^y^m2--8<T)^^ 
h2g. 3g: 4 g. 5 g. 6 g> 7g:|oJ:U^8 

-8 g\t.^^^^^y% y^mmm\^. ±aibfc)^jF$ 

^^xjy^ 10 g*/-::f^l 1 giC-g-^H^ir^? y^m 
[0 0 2 6] dtte^-fe^ ^ ^^y-Vv— ^ 2 g-'S 




(5) ^mW-X 1 - 8 7 9 1 8 
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^> 1 0 gfe^J;t>V>^^'^^ffl/ic?f^f*:/n^yi? 1 1 g^iS 

1 8. f^hmz.m'm^'A^x 9 a^^j:r/i 9 b ^ss^t 

(CJl. ^>'v^Vi^;i^?f${*:7'a 'y^ 1 0 g^P^lc^-^i'^ 
fc:^6<?:)^ra2 9 i:/^^-^t-il(^Ria?L3 0. 3K 3 
2ib^J:t/3 3. 7^.^b(:/f::-r>':^'^^^^®f*-7''n :y ^ 1 
1 g^f^jK^-^^t^^co^PB^S 4 i:7^ce'5-<#-IS(7:)mil 
70 ?L3 5. 3 6. 3 7io J;0^3 8^^. ^ix^^H. y 5: 
^iJ^^'y h4 g. 5 gs 6 g^D j:I/7 gfr^^6E^ 

[0 0 2 7] ^7t. Sa^^^^f*: 1 3 ^m\^^fz.^(0-~''&o:> 
S:S?L3 9. 4 0. 4 1s 4 2. 4 3 *5 J:U<4 4 ;6Ss t 
H-^^H. -fey "Vv— h 2 g^ 3g. 4 g. 

5g. 6 giBJ:l/7 g ^fc. IB 

^^1^1 5^i^it^/'ci6coKil7L4 5;^^^-fey ^ y^ P'V 

20 tx-^^ix. '^y^yPi!f^J->iy—h2g:l^XXf3g\Z.J^ 
i^^tte.tiTVN^, ^LT. -tx?D£^S:a?L3 9--4 7 

[0 0 2 8] */-c> iry 5; 5/ ^ y ->^v^- h 2 g 
^^^S^^i^l 9 a:^b^J:U^l 9 b tf^^^^^mm 

VH^^ti^^ -^fc. ^y^y^^'V—^y-y—hSg^^ 
f^, ga^2$#:i 6^^J:U^1 7 tt^^^t^m^Mf^^—::^ 

tt^o ^Tt. ffifetl 2 i:/^^-<tif:J!It£K«s:;^^^. Sa^^ 
#:i 6:fo^J;t;i 7 bt^^-<^^^^m\k-<-y^ hP^T^i*^ 

;^ y ^^>^^lif fc«}* t: ^ t 

[0 0 2 9] ^fc. iry ^: ^ i^^* y - >- N 8 g 
fl. ga^3S#:i 4 ^^^^ "^5^^ 

^0 >y ^ ^ y -">'t^— h 2 g - 8 g ^d^fSJl ^nvt i: # . WM 
?L4 4f^iD?ifl;te-^— hf-^in^H. T^i^o^r^T 2 9 

xxj-^ A^Hi^m'-'oxm^'t^x^bi^. 'rf£t>'h^mw- 

-So 

[ 0 0 3 0 ] ±kS Lfcga^«#: 1 3 ~ 1 8 e> 0«{i::^1-^ 
i^'f-mW-l 9 aiaiO^l 9 b5r-§^x.S*iHt'<-;^ h t 
UTfl, Ag. Ag-Pt-^:^, Ag-Pd-g-#. A 

30 h iM^^i$.-^tir^-hco^i^mK^^''^^^o, cooJ; 
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y 5: :y ^ '^mwPch LTfi. ^i?^ L < ti. 1 0 0 0 

r-co*^^. ;tf'^;^/-{r^ 5: :y^c7:)mSi±:E±. 100 

5: '>'i><?:)fiSi:b;5^5/9 5 J: S9/J^$v^i. t^ric^ffi/^S 
^;05i 0 0 0°CJ:!9i^<7:^^7'ci6-efo6o t^^i^ig/c^a 
m.iS^n<fS:^}i. iiraiL7tB3^^2»^l 3-1 S^ooWW 

[0 0 3 1 ] J: ^%{^m^\^. ^ -ffV --l^t^- 
ir^ 5: :y:^ ^'y — >'v— h 2 g — S gfl> 8 0 0 1 0 

0 o°cfijtcoi:t^^fst^Tt^^-r^c<^^;6^-e€^6o 

[0 0 3 2] l^y.±(D^v^^LX'i^hHtcmmy^u y^ 

1 0 g^^JzD^l 1 gfii^mz.^^ % y^^ ])—:^-iy— h 

2 g--8 g^m^^X. m^^^tit^\:i^m±y ^ y^ 

ti^o ^-r. ±"7^ y^ ^^V—>'iy—h 4 g-7 g;^^. 

:fo^ir/3 4fr, ^n^tv. j^mi^ytiy^ I 0 g^XU 
1 1 g7!)-^i^^^^ti^^, ^(Dt^. i^^mm2 2. 2 
3. 2 eiixzj^2 ^m2 d'^tz.its Aco^-^com 

u:^^hmt^LXh^^, ^Ah^X\ 5 0 0 k g/c 

(D?^s.yuy^^m\^^x<Df^miim^^^MM^^. 

^ y^ ^^V —>'iy— h 4 g-^J gt'^S.^^ti^^ -^(3: 
2;oT. y^ V])—>'iy—h 4 g--? gm(7:>m» 

{^^i^m^h^^t i:^if-s ^JFJfr:/n i 0 g^2:Xl 
1 1 g <^Sr«T2 9:fb^J:t)^3 4cof^j^ffii:;5S-^n^^tL^» 

[0 0 3 3] ±^^i>tz±v ^ y^if^J—l^'y— 

h 4 g~7 g(^i:Ti-. i^^ 5: -y^^^y — ^-iX— h 2 g 

^^.-as gtihm^s gt^^H^f\^mm^f\^. cttjrj: 
1 gco4fe^^r:^o^/^r. k^itls 9 — 4 4[^c7:)*mi4-^-" 
»*i4tcs^$ix. -^fc. mmiL4 5\H(r)mM\^^— 

V ^"BW-y^xj y ^ 1 0 g (Diiffi^m^ 2 2 i::^;^^ 

toias^^ 1 8 ^mm^^ h h mmy^xj. y^i 
^ 1 0 g*5j:u^i 1 g<Dm^mm2 3^^x12 7i±. m 
[0 0 3 4] :i<Dmmmx^±. ^oo^-^as^ i goo 

m^t^Axnm'^V^j:^'^^.(0±y^ yi^:^^^t^^Zy— h 
Xoi::. mmy^tJ y^ 1 0 gdoJ;a^i 1 gt^^mc-^ 




(6) #r^1¥l 1 - 8 7 9 1 8 

y ^ y^^^V—>'Z^- h2g— 8g^^tt,i;niOOO"C 
i^Tcot^S-et^^-^ffi-eab^^^ :ziv^%^'^l.fc 
^(r)m^mm» 1 g 1 0 0 0 °Ci^Toot^S-ei^;5X^tg 

ij^4 9(Dfrm-±. 10 0 o°c-em^lSu^^v^tc7:)-cfeH 

N4^^1^#:4 8 4yJ:i>^4 9 i LT. /-ctx. 

K r^' ^ K^ic J: o -C S ttlr.^^^ $ n/c t> (7D 

[0 0 3 5] -c^J: 5^^v— Nt^5:M*4 8:fo^J:U^4 9 
tl. ±(r)m^m@i^i gcomm:^i^\:i:^i1-^m^^\^&m: 

X. ^oo^S-g^ff/l^l gn. iy- h'^-^m^4 8^^U 
4 9i:i^)J::. &m'^f\^^. Z.(DB.m\^\±. fc^^tfl 
OOOkg/cm^ <D&-Jl(D7\^J^y''\y::^t^mm^^^o 
[0 0 3 6] ^v^t:^ ^com-^a/lfrl gf-i. v— Kt^ 
^^^f*4 8^^J:t;^4 9-e«^^X7t«:ffiT\ 7tix.tf. ^ 
^'t; 9 0 0 =Ci7:)t^S-e^*^ $ ti.^ o to^^f^i J: o 
2^? jSMi^^uy^ 1 0 g*Dj:a^l 1 gi)^mf^^f\^. t 
tL-eH. ^jg^tfeffit^orir ^-^^viM 0 jb^2:t/-r v^'^^^ 1 
\ hfl^h}i^^.\z.. -tr^ ^ ^y^^^^y— >'V"- h 2 g — 8 

\^^^^m'^y ^ y^mRxm^h^'^. 

[0 0 3 7] ^Tt. ccoJ: 5 ^=^*^^Xf^^*l-x.-C^>. v- 

— hi^S:i^'l*4 8i3 J:r/4 9\±^m:^Xh'^<T>x\ mM 

JO t7>#jnr^ ^ ^/^s«i ^^^^9 ffl-Tr t^a^-e^^o -hie 

o-C. rHbi>"hftS:i^{*4 8*5J:r/4 9 4:im^fc 
^t-^^Sil^^i g(7:)i^j^^^cox-Y:)j[^i^^^io'h^y ^ y 
^ ^^y — v-iy— h 2 g — 8 g(7:^±S:frf^c;oiR.^ti*^iJ{- 

mmi^l 3-1 8^t:joTa?^0-effi«S^c^gB^?r£SbT 

40 -So m^t^J:tt«. ^fV^VlM 0. Y>'^^^i^^ 1 1 *5 
Jraffiial 2\±. '^fi^i^. |S:tfif:fc^59ooft*tt^^'rc 

[0 0 3 8] ^fc. ±iliOOJ:^i-; X- Y::^[^coiR?te;5^^ 
Mf^J^tt^C0T\ m-^fSSft:! g^ijg^b-C. 

1 0 gib^ JzTJ^l 1 g^^hW^-^y ^ y^ 
V— N2 g — 8 g&fsl9#jt^^t-^i-^f-t9v rtb^^ff^ 
'^:7^'n:y^ 1 0 g*5J:t/i 1 gt^hrfiz-i^y ^ y^ ^"V 

— >^iy— h 2 g — 8 gcO^iRli^a^SV^^^— ife^^^^ 

50 0 g:iBj:t/i 1 gtn^mc-^y 5: y f 2 
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[0 0 3 9] z.cDmm^m^i.tzmMmmz.mm. 

[0 0 4 0] ^7t. f&mW^y^V2 tl.Xh. :niy-fly 10 

i.fcmmmxn. f^mwrf^y-^ i o g^^jztj^i i g 

O'-S 3:ioJ:0^3 5-3 8 J: oT?F^^ ^n/c;6v ^?F$ 
[0 0 4 1 ] 20 

mm^(om^ h mm^L-w-m^^Mz ^(D\z.x,-^xmi^ 

t;^-^. ^atBfb. «^«{t;. i^^t^Yt. H^i^ffi^t^H 
[0 0 4 2] -^fc. d'oo^PJtcjzixfX g®j^p"p(l. 

mw-<D^m^^^\^m^]^'^h.f-^mtfj:h<DX\ Mm 

5: ty^S^F^ic^^VNT 35ifc5r6tJf-iSS$n#5>cOT\ IS 

[0 0 4 3] ^fc. z.a:>^m\^m^^m^y^^y^mu 
mmiSL^f\^^<ox\ ^^fe^ric^tifcsaap^p^js^]^ 




^mW- 1 1 - 8 7 9 1 8 

12 

[0 0 4 4] ^fc. -oo^PJir-g^'S^ii-try 5: :y^Sffi 
^t^tT^^'^. ^7t. ^m^y^y^m^\z,m^^-\iy% 

[0 04 5] :Lco^m'^^m^^m't y ^ ^y^m^(Dmm: 

^■f ^ if^co mm^ ^ b J:i^ C J::: < < -t* ^ r i: 

jsS.mP^t'^ y ^ y ^ V h t (D^ti^^^cDm^ 

[0 0 4 6] Z<7:>mmz:^\,^X. ^m^^nty'^^^^f^ 

^Xh^t^^a±. n^>y^^>y^^^^^^::.tt^^x^ 
::(50^P^^c4o^/^T. fS.m^:f^y^l^^'^f^^±y 

MtK iSyy^^ ^fz.\±1Syys}:,^y^yi^}i(Dm'^m'^ 
^t^ii:^^}::. ^Lcnl^y y./'^y ^y^ <^MM.^iSK 1 
0 0/0?So^L5/9 5<7:)$5iartf-3lf'^HTl^fc: 

fct 1 0 0 0'^Ci:^/^ofcitK&tI^J£t^-t:\ iS-^II 

i:LT. Ag. Ag-Pt-^^. Ag-Pd-^-^. A 
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mi] :L(Dmm<D-mmmmicx^^m±y^y^m 
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